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diversity of crops in our fields or in our yards?

2. RESEARCH PROJECT
Farm macronutrients among different farming methods,
and the levels of macronutrients found in wild prairies.

3. EXPERIMENTAL RESEARCH
Comparing my own lawn with my own prairie restoration
experiments.
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OVERVIEW
Conventional farming relies on the importing
of fertilizers to make up for removed nutrients
through conventional farming methods.

The import of these nutrients is not
sustainable.
Alternative methods to conventional farming
may allow us to shift to a more sustainable, or
less destructive method of managing soil
nutrients.

The Big 3 Macro-Nutrients: NPK
N : Nitrogen
Usually produced synthetically by
combining hydrogen and
atmospheric nitrogen to create
ammonia - NH3 (Clark)
P : Phosphorus
Mined from rock phosphates;
Morocco, China, Algeria, and Syria
produce over 80% of rock
phosphate. (Carrington)
K - Potassium
Mined from “potash” deposits
which consists of Potassium
cations combined with different
anions (Somarin). Potassium
fertilizers are almost always
imported into the US from Canada
(Somarin).

Why are conventional farming methods unsustainable?
N : Nitrogen
NH3 does not remain in the soil for
long, and what doesn’t get used by
plants often ends up in waterways
or in the air (“The
Issue”,www.epa.gov).
Introduced to our waterways, it can
cause algae blooms that absorb
oxygen from the water
(www.epa.gov). A population crash
after the algae bloom pulls more
oxygen out of the water, resulting
in an anaerobic dead zone
(www.epa.gov).
As the NH3 decays into the air, the
nitrogen doesn’t form N2, but rather
N2O, a potent greenhouse gas
(“Overview of Greenhouse
Gasses”,www.epa.gov).

Anhydrous Ammonia Tank (The Western Producer)

Why are conventional farming methods unsustainable?
P : Phosphorus
Phosphorus, like nitrogen will end
up in waterways if it is not used by
plants, therefore contributing to the
issue of algae blooms and
anaerobic dead zones (Carrington)
The US relies on importing mined
rock phosphate to maintain food
supplies (Carrington).
Phosphate mining is not renewable,
and eventually rock phosphate
mines will be depleted (Carrington).
Togo Phosphate Mine (Pugachevsky)

Why are conventional farming methods unsustainable?
K : Potassium
The potassium used in farming
comes from a mineral deposit
called “Potash” where large
amounts of potassium cations are
found bound with other elements
(often chloride anions or sulfates)
(Somarin).
Potash is not renewable, and
demand continues to climb, with a
peak supply projected to be
reached in the late 2050s
(Rawashdeh).
Utah Potash Evaporation Ponds (loraineltai)

While major potash deposits in the
world are mostly found in the Asian
continent the majority of potash in
America is imported from Canada
(Somarin).

RESEARCH PROJECT
Alternative farming methods may help us
retain nutrients.

Some studies have shown no-till and crop
rotation with legumes can help retain nitrogen
and carbon in the soil.

The Wyoming Study
A study by the University of
Wyoming tested the impacts of
agriculture on soil quality by testing
organic matter content (Hurisso 1)
The University compared carbon
and nitrogen in the soil’s organic
matter across several different
fields implementing different
farming and planting methods and
compared to a native wild prairie
(1).
Screencap of Article by Harrison Hall

Field Types
In all, the University tested 5
different fields: (Hurisso 1)
(HT): A historic wheat/fallow field
using conventional tilling (1).
(CT): A conventional wheat/fallow
field using conventional herbicides
and tilling practices(1).
(NT): A no-till wheat field utilizing
herbicides(1).
(CRP): A grass-legume mixture in a
soil preservation plot(1).
(NP): Native Prairie(1).

Methods and Experiments
Soil samples were collected from
each field at varying soil depths
(Hurisso 3).
Plants and roots present were
separated and documented (3).
Soils from their respective fields
were then combined, pulverized,
and sifted to <2mm (3).
Total carbon and nitrogen were
analyzed using an NC-2100 Soil
Analyzer (4).

Results

The University of Wyoming found
that the dissolved organic carbon
was significantly higher in the
native prairie, grass-legume
preserve, and the no-till wheat
(Hurisso 5).
They also found that the soil
organic carbon was higher and
very similar in the no-till and grasslegume preserve, but significantly
higher in the native prairie (5)

Graph from Hurisso, page 6

Results
The University of Wyoming found
that the total soil nitrogen was
higher in the no-till and grasslegume preserve, but again much
higher in the native prairie (Hurisso
6).
At all soil depths the no-till farm
had more soil nitrogen (6).

(NP): Native Prairie(1).
(CRP): A grass-legume mixture in a soil preservation plot(1).
(NT): A no-till wheat field utilizing herbicides(1).
(CT): A conventional wheat/fallow field using conventional
herbicides and tilling practices(1).
(HT): A historic wheat/fallow field using conventional tilling (1).

Consistently, the conventional and
historic wheat fields contained less
organic carbon, and less total
nitrogen(5-6).

Conclusions

While a farmer cannot convert his field to native
prairie, or a preserve, there are things a farmer can
do to increase their organic carbon and total
nitrogen, and slow soil erosion (Hurisso 8).
Consistently the no-till farm contained more soil
nutrients than the historic and conventional farms
did (6-7).
Furthermore, planting cover crops after harvest
using a grass-legume mix may prevent nutrient run
off during seasons where no crop is growing (8).

EXPERIMENTAL RESEARCH
Comparing a typical Illinois lawn to a nearby
prairie restoration attempt

I gathered soil samples from my lawn and
from an area near my house that I am
converting to wild prairie-like habitat.
Could my own “Prairie Strip” soil retain
macro-nutrients better than my lawn?

The “Prairie Strip”
Starting two years ago we began trying to naturalize
this strip of lawn along our garage. We removed as
many non-native plants as we could, and introduced
seeds of Illinois native plants into the area, along
with bacterial inoculants. The sunflowers were
probably introduced by a squirrel or bird.

It receives a dose of 16-16-16 fertilizer once in the
spring and again in the fall.
I believed this area had been a lawn since the
house was built, but over the course of this
experiment discovered a layer 2-3 cm thick of peasized gravel, leading me to believe that at one point
this may have either been a driveway or a rock
garden.

Photo by Harrison Hall

Soil Collection Observations

Prairie Strip

Lawn Soil

The prairie strip had an
unexpected layer of
pea-sized gravel a few
centimeters below the
surface. The soil had
an earthy smell and
several small insects
present.

The lawn soil was
dense but soft. Many
large invertebrates
present. Strong sweet
‘mushroomy’ smell.

SOIL TYPE

USGS
“Official”

Prairie Strip

Lawn Soil

Silty Loam

Clay Loam

Silty Clay

CONCLUSIONS

Soil Texture Deviation

Conclusion

My two soil samples have
deviated from what the US
Geological Survey suggested
they should be.

My Prairie Strip contained a level
of pea gravel that someone
added at some point in time,
which shifted the sand content
higher, turning it into a clay
loam. This matched the soil type
that many were reporting for
their residential soil samples.

XRF ANALYSIS
Lead Content
* The XRF tool was calibrated for lead with error margin of +/- 3ppm

Illinois
Average

Prairie Strip

Lawn Soil

Lead: 21 ppm

Lead: 20 ppm

Lead: 19 ppm*

CONCLUSIONS

Soil Macronutrients
The lead levels in my soil was
very close to the Illinois average.

Conclusion
I had expected the lawn sample
to have higher lead, since it was
close to our house that was built
in the early 70s, however the
lead content in both samples
seems close to the Illinois
average.

FTIR ANALYSIS
* Due to time constraints related to COVID-19, my soil could not be tested with FTIR.
Below are some examples of FTIR analysis run on soil samples similar to mine.

Prairie Soil

Lawn Soil

Iron Oxides

Abby Keck Lawn Soil
0.80

Iron Oxides

0.60
0.50
0.40

Organics:
Alcohols and
aliphatics

0.30

Water within
the solid Lattice

0.20

0.10

Absorbance

0.70
Silicon Oxides

5000.00

4000.00

3000.00

2000.00

Wavenumber (cm-1)

1000.00

0.70
0.60

Silicon Oxides

0.50
0.40

Organics:
Alcohols and
aliphatics

0.30

Water within
the solid Lattice

0.20

0.10

Aluminum Oxides

0.00
0.00

0.80

Aluminum Oxides

5000.00 4000.00 3000.00 2000.00 1000.00

Wavenumber (cm-1)

0.00
0.00

Absorbance

K Simon Prairie Soil

CONCLUSIONS

FTIR Observations

The prairie soil from K Simon’s
sample had more iron and
silicon oxides versus Abby
Keck’s soil sample. There was
also slightly more organics in the
prairie soil sample.

Conclusion

More iron oxides in the prairie
soil means that the iron is more
bio-available for plant use in the
prairie soil versus the soil of the
lawn sample.

POXC Results

Prairie Strip

Lawn Soil

1100mg RC/kg

*

* The Lawn soil sample contained an error and as a result calculations were not accurate.

CONCLUSIONS

Lab Results

The prairie soil had 1100mg of
reactive carbon per kg of soil.

Due to an error in the lawn soil
analysis, the reactive carbon
content in the lawn is unknown.

Conclusion

Without the lawn soil data
to compare, it is impossible
to draw a conclusion from
this lab.
Repeating this lab to
correct for the error would
be necessary.

Soil pH & EC Results

pH
EC

Illinois
Average

Prairie Strip

Lawn Soil

6.0-7.0*

7.27

7.30

Could not find this data.

1000.µS

170.µS

* Average pH from: https://www.isws.illinois.edu/data/altcrops/gisoils.asp

CONCLUSIONS

pH and EC
The pH of my lawn soil samples
were within the average levels
for my county in Illinois.
Electrical Conductivity was very
different, with the prairie strip
levels being on the low end of
being healthy, while the lawn
soil was well below healthy
levels.

Conclusion
While my pH levels are good,
the electrical conductivity of the
lawn soil suggests the soil here
is either becoming depleted of
electrolytes, or that my efforts to
restore the prairie strip have
brought the soil here to a
healthier level.
Results from other students
showed significantly lower EC
values.

Cotton Strip Results

Prairie Strip

Lawn Soil

SOIL: The soil used in the cotton strip
test was home to several small
invertebrates, as well as containing
fungi and mold growing throughout
the subtrate.

SOIL: The soil here was home to small
invertebrates as well as larger
invertebrates (a worm and a
centipede). No fungus or mold was
seen growing in the substrate.

COTTON: The cotton had become an
orange-yellow color and had several
large holes where it appeared to have
been eaten. There was virtually no
tensile strength as the strip crumbled
when manipulated.

COTTON: The cotton was yellowed,
but also contained pink and green
moldy patches. Appeared uneaten
and retained some tensile strength
but was still easily torn.

CONCLUSIONS

Cotton Strip
The level of decay between the
two strips was stark. The cotton
from the prairie soil was rapidly
disintegrating, while the cotton
in the lawn soil still had some
integrity.

Conclusion
Since the prairie soil contained
fungi and molds growing, while
the lawn soil seemed to only
have mold on the cotton strip
itself, I believe that the
application of herbicides to the
lawn soil may have had an
impact on the flora of the soil,
leading to a slower decay.

Slake Test Results

Prairie Strip

Lawn Soil

Immediately dropped tiny particles
and wicked up water quickly. After
lifting and setting down again, smaller
peds completely dissolved. After
several minutes the soil remained
cloudy.

Wicked water in to soil very slowly.
Water became cloudy. Lifting and
setting down down again did not
affect soil disintegration rate. After
several minutes the water had
cleared.

CONCLUSIONS

Slake Test
Neither sample dissolved
entirely during the test. The lawn
soil retained its integrity well.

Conclusion
The age and dryness of the soils
may have influenced the quality
of this experiment. The lawn soil
was much older than the prairie
soil and may have had more
integrity for that reason.
Furthermore, both samples
were very dry, and as a result
may have had a hard time
wicking up much moisture.

ERROR ANALYSIS
FUTURE DIRECTIONS
There were a few problems with my
experiments that I will need to address.

Given a chance to study this further, there
would be things I would do differently.

Sample Size
I had only 2 samples – one from
a lawn as my ‘control’, versus
one from my prairie strip to be
tested.

PROBLEM

SOLUTION
More soil samples would be
required from more lawn sites,
as well as more soil samples
from restored prairies.

Incomplete Labs
Due to time constraints, I was
not able to finish the FTIR
analysis of my soil samples, so
one lab was incomplete.

PROBLEM

SOLUTION
There were other methods to
get a rough idea of the organic
bonds present. This wasn’t
necessary, but given more time
it would have been helpful to
have finished this lab.

Calculation Errors
The Lawn soil sample in the
POXC lab resulted in a negative
value for reactive carbon,
suggesting there was an error
somewhere in my lab.

PROBLEM

SOLUTION
The POXC lab would need to be
repeated to eliminate the error
so that a proper conclusion can
be made.

Deviation in Soil Types
Initially I believed the two soil
types were the same, however
after a soil analysis it appears
that they have drifted to
different but similar types

PROBLEM

SOLUTION
More samples may have helped
with this issue. If I could have
confirmed the deviation, or if I could
have found more soil samples of
the same types, but with different
management methods.

WRAPPING UP
Alternatives to conventional farming methods may
assist with preserving soil nutrients, preventing pollution
in our waterways and atmosphere.

The “Prairie Strip” continues to be a work in progress,
as I am now aware of some issues I may have in my
soil, as well as some evidence that I am going in the
right direction.
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